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(54) [$8w<z>£«a ^w#«^<fc^^Ke 



(57) [MKj] 

Sgfitt¥**»IRtt«ll» {110} ffifaSr^r. 



(sDintci. 8 ttne* 

H 0 1 L 21/20 
29/786 
21/336 



(2) 



ftfflW-l 1 - 3 4 5 7 6 7 



±fc^iar^i®fi«B& {110} mx-fr*). 
R*^fiqt-rsc mm) &vn mm) <omm& sx 

10 17 atoms/cm 3 £JtT, O (mm) <D$&&& 1 X 10 18 atom 
s/cm 3 «T-efef9, 

aiHlSr^^-^Jcitt {110} E|6iJc:J;6*So«»Jtt 

(b) t(OJt (a/b) a* l/l (RJF2) -1/1.5 "C*>S 
Itim9i'<9 — >\z.\± {110} iEi6]J-J:^W«oaaiJtt 20 

U 

±1.5° ^rttfcSItitttitS***** 

t*Si»a«tt, Da«fBtifb»t<OSS(0^iSffl[*S5ninKT 30 

Hftf2***9H!ttt^fc5iBffi3®^«ms {110} ®T-£> 

ss#s#iKti:#fit5c rx*n mm) 

<DM&& 5X10 17 atoms/cm 3 O (RH3) *>»Ka s 

1 x 10 18 atoms/cm 3 ^Ttfe D , 

iftimsiv^-vKfi {110} ffiiS]^<ts«F^<z>aaytt 

HljiaiHlSf^^y K7>fitt(^SS (a) t&®\<D&£ 

(b) £*>tfc (a/b) dsi/i (pjjK) — i/i .5 T'fcS 
It^»ait5*8#Sl. so 



— VKf* {110} Efi«cJ:*»£<z>«fliJtt 

U 

»L-c3iv^fc«j»t, flftiam^aflHAt^yr^+iL^i: 

±1.5° art-efes r t Sr»«i t5¥9**IB. 
i:45*6»Ji(±, Dfl«tifbfflt<oM^ 5 F*&fi* s 5nin£JLT 

[gs*3ii o] w*ja9(ciattw^wflE»BS:*-rstr 

7****7* t^f^/7, ^n^x^- 

— S»«fp\ phs^) a»p>»«xfc — 

[00 0 1 ] 

if&fi*® ^ W-T 6 J* $ flit * W*»K*3 J: I* 

[0 0 0 2] £fc, «l>7y^^^D^^«l 

[0003] <c*3 % ^wfmm^x^mmmhy^i/* 
^xmmi>tim*mm$:h£i^-tz> 0 

[0 0 0 4] 

fiti^mftmm o*sis+-»Brninas) «rffl^r»Hi 

h7^x^ (TFT) £r«j£rS&*J& s &B£ftT1^ 

*^rb) <o^-f yj-z/ym^t \*x<Dmft&M&fix 

[0005] flsjx.fi:, fS B e B ^^B^-^v^T^i■^ h y ^ 
xmz&m£fitzmmmm&m*^mm-fz>mm^ hv 



(3) 



^mW-l 1 - 3 4 5 7 6 



3 

[0 0 0 6] Stttcisv^Ttt, ffi^Ht LT*fiKS3l 

[0 0 0 7] ^7^S«±fd3BStt3SilS«*^ 10 

fifc-t-a***: LTI4. #mi^Af-<fc&^¥7-130652-$§- 
«BI¥8-78329 *^«l£E«Snfc«Wj&s^*D"e 

^Srl«Jfi-*-Stt«E5c3RSr*iJffli--5ri:f:iJ:*), 500 -60 
or, 4^IBSfico*D!ftto3gfcJ:orJBfittcofiixfcie 

[0 0 0 8] «f(C «pM 5 P8-78329 KEtt $ *xfc&ft?f4 

<£fcf4 7^7^J*S«I«) £P*A,-C^5 0 20 
[0 0 0 9] L*>U r«5«>&TFTSrffil^-CK»lElK 

cot FTtiSts r t tt^^rffi*o^a«-e*>So 

[0 0 10] 

jf&<9i&LT£fc 0 -fe5 7^7 7^*»* M*BHBB57-1 30 
60121 -S§-4*«« (4#P^¥8-1390 

[ooii] ±ta^«tcis«$nfc***K*c*a^« 

#SrHfrWfc<c< L. =^ty7 (m^^^filETL) 
[0 0 12] L^L^^bs ±IE^«(c|Stt*ixfc^ 

[0 0 13] *K«M«iv ^r^«ftS*^*-x.Sfc<OT-- 
fc*K tt*OTFTTI*f^«^^Iffir-feofc«/«Cii5jlni 

[0 0 14] 

[Wi*»ftt5/i:*^9:] ffl^ft*§l^t6^ 



rfijffi(ia» {110} ffi-e«fc9, )^^ic#ffi-r5C 

IB) Xt^N (£») O^S^ 5 5 xio 17 atoms/cm 3 EA~F\ 
O (RiR) 1X10 18 atoms/cm 3 ^K'fo 1 ?, 89 

[0 0 15] £fc, ±E«*a(c*3V*"C, ffiE^WflE*K 
^m^HlUtFf^^ — vtzji {110} ISft[c4 5#5£<D 

Sr*>tfy M4«KR:R"e£>!9. HtrEIllSf^^y h^Ii 
(a) (b) ^rcoit (a/.b) # 1 

/I (RJg) —1/1.5 t'foSZi^ttSo 

[0 0 16] ±E«dcfc*3^"C, HtTE*W*»« 

<DS^»EW^* — >t;if* {110} 

©r^sKy M4, W^lftfRWt^y ro^Mlc^tt^^ 
R^coj£^9 £r#U lWESrF-iRRW*^ y 7©tM^ 
btSEIlISf^^y hf-*tUT5lv^«*i:, HflE*^* 
ssft^y T^f^irSfrElHltff^^y h©tMi:^iB 
-£^5><b. ^*i"ftfi±1.5° Wt^SCi^i: 

[0 0 1 7] K±(c^i-«fi8r*>fcS*R3g^^ov^T, 
[0 0 18] 

[0 0 19] £i\ «»*®«r*i-SSffii: Lt^y^ 
Vg&E 5 0 1 ZWmi-Zo v' y = vS« 5 0 1 ttTkiRffc 
AaSSrJfiL-Cia»lliftLfeaffi«:fflv^S, ^tt, >-y 
3ySS5oiic»u^p^ftft^ (*Hlfi«r- 

J4HC1) €r^^-5#K*T*<Z5*ft»^t:teSSrfTt\ & 
»fls«5 0 2 Sr^-TSo 
[0 0 2 0] r(Z>«(CLT^*4xfc}RK{k«5 0 2 1* 

m<D¥-m&& 5 nm^T (ftSWKIi 3 nm«T\ #£L< 
f42nm^T) , IB:v^^il 0 Ofi^OflifbSrH^iX^ 1 0 
Offl^TCOPfla^)|l^i0nin«T"C, t^^^9 0 

[0021] :Htl5 (a) tc^-r^ic^^r^m 
[0 0 2 2] 8c(c, ^AffSiRK 5 0 3 ^ff^i-^ 0 # 

%«LfcJ^J?) ^i0-75nm L < 1415— 45™) £ <£ 



(4) 



$fffl¥-l 1-345767 



E)cRr&S : 465 V 

f&f&K.?) : O.Storr 

fiSiR^^ : He !i ^ A) 300sccm 

S i 2 He (v ? v r 7V) 250sccm 

[0 0 2 3] fc*3 % dcjK(-BLTJK*05Ftt»»a<^» 

5C (KsR) (S*) <D»afitvf;h,fc 5X10 18 ' 10 

atoms/cm 3 *S« (ftSWf-fiS x 10 17 atoms/cm 3 JJJIT* 
£f£L<fi 2 X10 17 atoms/cm 3 ^LT) . O mm) tel. 
5X10 19 atoms/cm 3 *SI (ft*Wia± 1 X 10 18 atoms/cm 3 
«T\ $f^L<(i 5X10 17 atoms/cm 3 «T) 

[0 0 2 4] rr-e*jt*«IOjfefl:-CfP«Lfc#All3S 
^W^fcttSSrllli 3iC7j^-r o ^jb\ wsfttvyny? 20 

[0 0 2 5] ±IE*J5££»5fc«>, #H»0«-Cffl^5« 

— ~>-^Ji, 200^400 ^S^MfeLfc^rttw 100- 
300sccm (DC 1 F 3 #*5rSSU Sft#fl? 30 

[0 0 2 6] **3, *3SW#5>o»a^J:^tf^rtafl[ 
300 *C£ U C1F3 ^f^co^S^r300s 
ccm £ ^2/iml|:Wii (±fc3i(S&±/S; 

[0 0 2 7] #SftS*Bt5 0 3*ozKiS»fit> 

MfiilS 0 3<7?fiSJBfi«lE«iCVDfeT*feSwi: 40 

^ C V DifeSrfflVvi c t fe^TffiT'feSo 

[0 0 2 8] MIiM5 0 3<Ofta{kxaSr 

f?5o «*fk<Z>#ai: LXtt**W#(cJ:5i|*B35p7-13 
0652^«!B*<Z>a»£ffli/*So P^«C03iJfeWl *3«t 

ft«2lCfa*Lfeft«rtS («fH!¥8-78329 4HM§K» 
L^) ^*iJffl-*-S<07JS»* 

[0 0 2 9] WR5P8-78329 *§-4*«E«<7>S«tt, 
*«7C3ll^*^««*il«"*-5"^^^*fe»l«5 0 4« so 



^c-T>5o ^U, ^ B fIM5 0 360^ H {b^r^S-r 
SttfflScSRi: Lt=y^ (N i ) «r$WL 

h&tc^ 9i*U Nitti5 0 5«fi!ct 
5 0 (H!5 (B) ) 

[0 0 3 0] **3, ftfeKTcSli: LTfi=s/^£Jl^«c 
fc, z^yVh (Co) , « (Fe) , x^S^A (P 
d) , 6& (P t) , m (Cu) . A (Au) . tf/U-r 
(Ge),|&(Pb), ^>v^A (In) 

[0031] ±E«jR5c*<^*iraigf±* tr^=z 

[0 0 3 2] ttfiSC5ESloaS*nxa)& s »TLfc(b, 
450 X: 1 B$P*1SS^*i!sffi L<DgL ?FJ£tt»ia*L zk^i 

#H«*fctt»*#ffl«*J-*3''^r soo-700 x: (ft* 

WtCfcfc 550-650 *C) OlMt' 4— 24B*ra<Z5*njRto3ffi*- 

*Dx.-c*fiKasiBW5 o 3^KtT9 a *mmmx 
[0033] ^ H B B fiiii5 o 3 ojBiStei*- 

ffi«5 0 7 £l¥//r^£ 0 *fi8fi«**iit 

W<c3eSttf-«ttSi:^5*tJ^fc6o (EI 5 (C) ) 

[0 0 3 4] fefifb^fc^(Z>*DWR«!f^s»TL^:5>, ^ 
^^W5 0 4£rBfofcLT^*- = v^*m\ *J* 
ftffl«5 0 7^-C65fi«*»M (75*feJi) 508 

ift 8Mb XS J: -5 U T 20— 250nm co^Eg X 

X-7CVD^ -x^y^fe*) 
[0 0 3 5] tU5 (D) fC^-r^t^^5ci^ (^ 

[0 0 3 6] ttJs, v^ni^V7ci^t-J:5y^^ I) 
*Sr+»tc#Sfc*(-(i, ±IE*DS»AQfS 4:700 t:^®^ 

fe3aaffi*jaF* L< f3800 -lOOOt: «t*W(C*i950 

t:) ^l. mmmmn 0.1— 6hr, «*wic(i 0.5— 1 

[0 0 3 7] ft*W*IIJ6«i: LTtt»iR»Hftt*lcJt 



L-OSMfc** (HC 1) £0.5 -10fMB% (**JBWC 
I2 3#;ffi%) <Z>»Sr*$*T$-frfc#H«*lC*3V^T, 95 
0 30^<D^mMm^n^i-i^\ HC ! ^££±15 

[0 0 3 8] ^oy>5c*^tf<k^*LrfiH 
C 1 tf^tt^MCfcHF, NF 3 , H B r % Cl2 , CI 
F3 , BC 1 3 , F2 , B r 2 m<D^ cz >jtM^^tS 

[0 0 3 9] ^OXfililio^TfifgtejiS 0 8cp<D~y 
5X10 17 atoms/cm 3 £AT (ftSWMIi 2 X 10 17 atoms/cm 

3 wt) tea ns e **5, *^w#e>^a»*- 

<ttt*i, =y^^»ffdS 1X10 18 atoms/cm 3 £XT (£F£ 
L < fi 5X 10 17 atoms/cm 3 £AT) T?*>nfiT F T^telC 

[0 0 4 0] ±IEy^^ y >-^AQfSfi=s/^^« 

(ftSWfcttTVi'S ^da^) ^%x_fbn 

m<om&h 5 X10 17 atoms/cm 3 J^T (»*L<(i 2X10 
17 atoms/cm 3 J^T) r £ a* *Tffi-e*> 5 0 

[0041] **5, ±ib^s/^ y ^ymmzfto m 

5cif5J& s 1 X 10 15 ~ 1 X 10 20 atoms/cm 3 OigT*a#t 
[0 0 4 2] ilEADjRftLatdJ: 0 ffittJB 5 0 8 i: 

Mentis 5 0 9<DRmx*temmkKfc&m?ti,, a 
m<kmcDfrtiW4 bi&Mms o 9^Kff(i*t*D-*-5o 

[0 0 4 3] ±|E^nyy#B»Ki3tt5aof» 

[0 0 4 4] #*3, C^ayy5c»tc± ^ y y 

[0 0 4 5] &(c, ^Lttv^T^^^^ASr^fig^t 

V^Sw £ *>T'#£ 0 (B5 (E) ) 



(5) 1 1 -3 4 5 7 6 7 

8 

[0 0 4 6] rZ-C*«^#P>(dJ:S*BI^7-1353I8* 
[004 7] T/l^ = — — y^lctfe 

[004 8] Hl^L&V^v^ b^^£l&^L 

*«7LttO»ffi»{bB!5 1 2«^ti§o «fffi70- 
120 nm"0&V\> 

[0 0 4 9] ±3*0 2HItcjK5|SWlK{l:«L3S<7> 

K:?iofcr/^;^^i5 1 3^^(cy>f bmm 

t Ltltt^o (i6 (A) ) 

[0050] m^y^f bmms 1 3. &nm<D»mmik 

20 15 11 £-e**£ LT^r h«fe8cK5 0 9^K7>fx 

mmitims 1 1 srisfcfei-a. r 0 L-cjgfSsn*^ b 
«5 1 4<D^u^K^<ommmtm5 1 1 co^i? 
fttzim&^tctkmtteZo (He (b) ) 

[0 0 5 1 ] ftfc, — S»«ttS:^i-S^«*7C*C0« 
ADXm^r^T^c ^tt*5c3lt LT(iNS!*P>f^P (y 

y) tttiA s , prnttbttB (^C7» 

[0 0 5 2] dCDX^T'fi, *f 1 IsIiO^FttWaSiDS: 
30 BiADii«JE-CfTV\ n- ««SrJKric-*-5 0 -^Nf, Dm 

»^ti6 0 *e>tci, 2I3@<o^«iftjRAP«:(B:*PiS«JE 
"C*m\ n + <H«£J£j*i-5o r^>*JiAD5£«JEdSl0ke 

[0 0 5 3] £Jl±^Xg-C»^$tLfc5F««l«*tt. n 
+ W^-^S«5 15, K^vS«5 16i:4 
9, n- #<Offi«ff*««lffi« (LDD««i 

40 twins) 5 1 7ift5„ y-^r hm^iETco^ 

4ft^«««*5 18i45. (116 (C) ) 
[0 0 5 4] a±<z>«(CLrffittJidS^UfcP>. 

©a^t)* t <t o r ^tt^TcSioffittikSrff 5 , *n 

[0 0 5 5] Sf^l6jttK5 1 9 £500 nmCDj^^fC 

3^^^. »^»kS*K. j^te^nib 

50 o«JlRS-ffli^Swi:dsr-#5o 



(6) 



1 - 3 4 5 7 6 7 



9 

[00 5 6] ^i:, h*— /is&Mf&Ltz'&. y 

—*mm 520, >mm 521 s-^js-r s, a& 

^lOIiiaot, 0 6 (D) |OTti«(OTF 
[0 0 5 7] ft*5, *S*Wti»ttJi^«rici-S¥»ft: 

[0 0 5 8] (fSttJif tc$*^S5FttW(cBB-T6fti 
A) lc«:JS*ft*ia* 

■rsTcaiTfesc (K*) , n (siR) &xfio mm) 

[0 0 5 9] *nMM<DW&, *SKS*Bt^*«(-fe 

tote > n (sai) &u<o (»sd (dua* 20 
stsc mm) &tw mm) <nmmte>Pte< tt> 5 

X 10 18 atoms/cm 3 fcM (ft«ftl£tt 5 X 10 17 atoms/cm 3 
£?£L<f* 2 X10 17 atoms/cm 3 J£JtT) . O (K 
S) <£>»ffifcfc*J>*< £t> 1.5X10 19 atoms/cm 3 (ft 
^iftJCfi 1 X 10 18 atoms/cm 3 £?£L<f3: 5X10 17 

atoms/cm 3 £*T) 

[0 0 6 0] ttftfcaaifc^tift^ftS^fleK-C 
(*3iai^>»iK3&SjKj 5 X 10 22 atoms/cm 3 X$>?><DX\ Mx. 
5 X 10 18 atoms/cm 3 <0^iffift5GiftiS WO. 01 atomic* CO 30 

[0 0 6 1 ] £fc, M^L<^J^W^^*flI4 3 (C^ 

ttsc («gR) , n (a*) ^t^o mm) e>mmz 

[0 0 6 2] ;Mgl3H#fci&SS I MSt'Mim, 

[0 0 6 3] m&mcDm&mmizm-rztom -tief^ 
[oo6 4] cici-e, #vt3ifr&m¥-#tt&&m±<Df£ 

800^fBF(ctt*:LfcHR-TEM^*S:ia 1 7 

IC^-T 0 ft*3, *M«|B»*(w*5V^TiBfi«t#ttt, 50 



10 

£ 7c f*«¥»ttafi i«L fc«E# $ Jx £ It 
[0 0 6 5] <hr^>T*Hir^(DHR-TEM (S5»»fig« 
[0 0 6 6] HR-TEMT**i3efi»T-<OiE5>J*IRS:» 

[0 0 6 7] IU1 7 (A) liffii^T'llbtl^S^ 

tttc#^^<z>i"ixdS'S , *nrv^'bo(Z)«K {1 1 0} is 

[00 6 8] >&*5, »iE-rs*siS»OiBfi«[SrW-<fcJB 
»^r^«K {110} ISfaT-£>5::t£Xj||[e] 
^1^«[5]^(C J: o Ttl L t V > ^ c ft is. #Sfc«3£ 
LfcffCfi (011) ffi^ (2 0 0) ffiftif fc*>S*i"f 

ttih^m^m^tabx {110} mtm-r^ 

[0 0 6 9] bZ*>X\ Ml 7 (A) KEWLfcSSK* 

mftia* {111}®. {100} ®id#jS-t-5»T-« 

^IS^titv^o ft*3, {111} B(c*HC-T5»^- 
[0 0 7 0] ftio. Hi 7 (A) tc^^rte^ittojLjfc. 

[0071] ::t I111) Btd^iE-rsft^iB^a 

@-T5o Ell 7 (A) ^*3V^X"«a:#Sr*feA/T?±fl!J^Jtefi 
^co {ill} ffitt#JE-f Sfe^ttf*. TfflflofefiJKw 
{111} ®lc^-T5*&^i:^J70 o (jE*(d(i70.5 

[0072] ^^ft^ B ^ mm^t»&m.sKom 
^-5 0 ^m-r^^. m£knm^&i<^xfeMife*izmm& 



(7) 



1 - 3 4 5 7 6 7 
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[0073] #*5, #%^r*i-^5t?coi^^^y ~>y 

1(DHR-TEM?M|1 7 (B) iC^i", Hi 7 
(B) <z>»£\ «i6-r-5^iBfi®ic«fliJtt*s/ <c < % {i 

-ciaigi 7 (a) ^ittss-rsfc^tc {mi 

[0 0 7 4] 1 7 (B) £3MfflfC«iS5LTjL5£* H 

[0 0 7 5] fcfcU «>5^c:*H«M^teStt3S3Rfflt{c 
t)il7 (B) (C^L^«<C*je-&#tt#ffi"t-So 

[0 0 7 6] sfcttlKA^W^jfclR «9 "Cii. 9 0 % 

JEJL± (ft»li9 5%^±) OiBfiffilKcjlSfitt^O 20 

jLfeJx, Hi 7 (B) ^Lfc«***fr&^fi 
1220} EfSj#^ti:=1 (-ft) 



12 

[0 0 7 7] ^(c, ^KJgWro^WflsaWRSra^lftlHltff 

iaoTi^i^i 1 (a) ci^-fo ^77 

?->&mi (B) (C^-f 0 4*5, Hi (A) , (B) 

tc *st ^Tft^H^fiait^ y 7 ^Sii-t Jx-ett4 . 25 m, 

1.35tfmtfe5„ **16«-C*i«»aBf*aSSLfc5*> 
[0 0 7 8] il (A) 0>»S\ < 1 1 0 > A*Jfc:*j7S 

{110} lar^uri^r ^siBt-*So 

[0 0 7 9] /jMo, ^fcHKAIilSBBsP 7-3 2 1 3 3 9 
^aiciEttLfc^ft(ct*o-CX«SlHl«fSrfTV\ *1B35 

[00 8 0] 

mi] 



un<D inn <r> [220} tc»-rs«Mais 

1111} SfS]ff«ifc= 

»5fc<0 1111} O {220} tC»r««»!tK 



{311} &fa&mt= 



TOO 1311} <7> {220} lC#T**B#§£Jt 



»5feO {311} <7> {220} lC**r*«*Mft 



1220} B|S]lfc#= 



{220} E[S]#ftii: 



{220} Efl#£Jfc+ iml ElRl#4tt+ {3111 Eft#ifcfcfc 



[0 0 8 1 ] *B«M<iD^Wfl£»iRoEr6ittSrXj»iHlW 
T'W^rtiS*, XHEttv^-v^rt: (2 2 0) Elcfg 
S1--5 e , -.^.isatifc„ (2 2 0) -fit { 1 1 01 

{110} ffia s ±fc-5Efiffi-e*>*3, IBfa it 7 ^ 

[0 0 8 2] 11 (B) \Zfjk-f&&<DMUtf V > 

ni\ 15(^7 >^(cEifii lti^s, ^w-m^ {1 1 



[0 0 8 3] #*5, #(l]tFf^^3/ httl^^P3Jt«>J£*sr) 
^[iJ^co^^T^^ofc^t^S^H^o :w»:o^ 

[0 0 8 4] [ill (A) tc^LfcVNftimSr'** — v<z> 
— WS:«3S;W(cli!2 (A) [C7^-f 0 12 (A) tC*5l,> 

2oi-C/T^n5«»<o»jStt (110) Aittcjt 

iC-TSlHltt^^y fflBLOfrnVrxtfy b 2 0 1 

f*fiM*^ y 7<7>^<Lv£ 2 0 2 LT[^kR#(c# 

[0 0 8 5] jS«^ffl£ftfc««2 0 3£&*: 



(8) 



tfrmW-l 1-345767 
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Ltzhco&m 2 (b) ict^i- 0 m 2 (b) izTF-tmic^ 
mi (a) ic^-rmT-niHi^^— ^&mim^m&-fz> 

[00 8 6] EP*>, m^HBSft^ y T^'LvS 2 0 2^ 
^[Hl^^^y h 2 0 1 [C#L-C3IWcg$l2 0 4 9, 

2 0 5 iftSft-i-ft (0^(Ol/2(^ 

^-r^>) 1*1.5° WTi^5:^f*ltv^ 0 rco 10 
*H*. g5«fi2*:§ltt3<Z>-C\ 0»f^7K3/ h 2 0 1 <7>J£^ 

[0 0 8 7] ZCDm&itemi (A) (C^U^m^IDtFr 
a?* — jLStt*>*L, LTf*±2.5 ° ^ 

(ftffl«Jfdf4±l.5 ° A^F*K #£L<fi±0.5° « 

[0 0 8 8] ^^»J^coTife^PS l 9^<¥S^ 
-fZ>Z.tX\ mtiixtfv h 2 0 1 <DmM<D&£ (a) t 20 
fitt*>fi£ (b) t<0\t (a/b) &1/1 (R»Sr«* 
-T5) -1/1.5 iL35c r*Ui* IsJSf^TKs/ h*SR» 

[0089] mvi*i$y vfimm^£Z>fc#>\^temk<n 

bfti\> *JBfioa^i»leItfr^^ — v-CttlelSf^^y h 
j5S^{dR?g(c*Sr tSr#^tLf^ IsISf^^y MSR 
J#lcft £ £: 5 *f±*K5S W<7?^*flc*KdSRg o ft < * 

[0 0 9 0] 11 3 (A) {1101 "C 30 

ir^^o ctf>«(^ {110} Kfa-c&tu* 

(no) Mrefcfl, fw8ii®rti:ii <i i 

1> «U (100) W*^^*tb5 0 
[00 9 1] £fc, JWMiC^PJ#ib^HR-TEM^ 

(ill) toXfaicfafr^Xf&&irZzb&mfritohft 
X^h («F^5p7-321339-»^r«#fig) . S£oT, 
W(Z>*»»:»«<Z>-«S:tt*:-r5i:liI3 (B) ^tcft 

[0 0 9 2] g|3 (B) 3 0 1—3 0 3 fi-t 

W (no) tt-cfe5„ ftS/Sfifa^Wi-f* 
M (in) tt^rfincifii^o-cifitT-rsoT-, 

fi<OSi«E-rs*|6li: (111) 
[0 0 9 3] w£>B** ftf^lt3 0 1 <Dffi\*UC^l£ 

(in) 1*3 o 4&mmmk-tz>t, ise^#ffi 

t5t(O^^3 0 2, 3 0 3«^tn5 (1 
1 1 ) i3 0 5, 3 0 6 fi. S^l* 3 0 4 (C— fW & so 



14 

*L<tt-tix-eix«^o-rttx:Si|6«i3 0 4«c:# 

[0 0 9 4] ft*$. «Jifi<0|5I«f^2Ky h^J£*S!9dS±2. 
5 ° Uft (AS!«(cfi±i.5 ° »*L<fi±0.5 

<om*tm*5 0 sift mmm^3° sift. #*L<f* 

1° Sift) (ciR^ori^tv^iPirl^a-CfcSo 
[0 0 9 5] w<Z>BI«^*J9 J ^i"<ig3 (C) 

5 1 , *m&m<o¥m#nmx*teito 305 ^svh 3 0 

Atte-tft (a) *5j:WMl3 0 6*3£2pHl3 0 4 £ 
[0 0 9 6] -tLT. EI 3 (B) O^tC^ft^feS £ 

■ca^miiisf^^— v±«cmn5o mx-i*. 846 3 0 

2, 3 0 3<^(IISr*#s/ Mi* ^301«^^ 

[0097] gn^, m^i^tt^ y rrticffl»<*>»,ii 

[0 0 9 8] ft*5, *lllfi«"C*i (111) 
labrv^Sds, ^<7?^tc^ [in] Jfll-ll] 4 

^mtt, ^e^^mi:LTiE]i (a) otgkttm&igmvi'* 
[0099] £i±(om^, *m&w<o*m&Bm*m* 

m^ffixm^tzm^zk UTEUl (A) ^ftlelfff^^ — 

^e>, Ial(teftcol6*|-fifi:5 0 (ASW(c(i3° £JL 
[0 10 0] Itifi, *K3SWco*Wfr»KS:»fiei-S 

[oioi] ciw-C, — «W»-fir*>ix-CV^5«Attif(0 

« W <r> *#fls»iR BBi" * 7*— ^ 4- #iR L it t> fe 
6o 

[0102] 
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[0103] m l Ki^Lfc^lBojBfilMMiflrF- 

[0 10 4] «J3*<7>l»*tt*t)?)(Z>[Eiett r^r#®(c^ 



-So o 

[0 10 5] /MKft*fc#Kfiig4 (B) C/Tti 

4»*t)fc6o EI 4 (B) GOff2fl|<7>$§£\ [5]|Ei)il£fc3 

«ld5BI'4 (A) iliSftoTt^, Ld>U ttlfffiK-g- 

5B8«(cfe-5^cf±ni4 (a) kmmT~tbz 0 &m$&w<D 

[0 10 6] B4 (A) , (B) 



(10) 



ftffl¥-\ 1-345767 
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#twnsW^5o rm±ia4 (c) 

±1.5 ° £Jlrt, #£L< JiO.5 ° art) IOR*oT^ 
[0 10 8] a±o^ic N #rog"K«4M9#»JKtcH:— 10 

[0109] rug^ic^v^j ttt, «x.**5/i 

[0 1 10] W*fcSift»im*^fittlf£*0 

[0 111] *SI38^0^#:»KfiZ 3<7>*HS 

ft»(iiii} ^*»9o%a± (*a 

#JfCf3 9 5%a±) ££#>T:io9, ffife-CS'&tt^ai/^ 
[0 112] Jfe*5. 2 4Stt*tJ6«rJF.<Z>S-&ttoaffiS:^ 

&;mm±m, pp.54 -eo, #&tujifl* 

sfc^tt, 1996J fCl£LV\, 

[0 113] ~ocO^ B B Q ^^^(c^^nfc^ B R B |5^(C 
*5^T\ jM*<0«fi(Offi*fflr*S {110} -efc54§-g\ 

{111} mz.Mfe'tz>#¥m&ti:'rft & 0 t-rzt. 

0=70.5° (OB^ICZ 3^SMi^5^ b&tobtlX 
[0 114] t£o"C. (Hi (A) ^TEM?I(OT^iX 40 

fcaAJteff-eji, ^-r5^ B B B ^^#^m^7o.5° <o 

10 1 15] 0 = 38.9 0 WBjptCiiS 9 003^1^^: 

[0 116] ro«*«"ffi:ar#i±, [^-I^ftO^t 
S5*ffi355«» {110} tfiot^5^f):*, J£t£S 
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tXii^\ 

[0 117] 7>^^*i«ft»*tr±*«ft*ffi 

[0ll8]il (c^ Lfcffifttfcff, 7 y^i^^^t 

[0 119] J2A±tf>«K* *IHSWo¥*ft:»lB(i, 
H«(dfcS 0 tit, *<z>lsHgftf±±2.5 0 £*rt£i^5 
[0120] *^#(bfi. 

[0121] &mmw<D¥mfcwm&, *nmmc^^ 
[0122] *mw<D¥m&nm$:mj&i-z>tcjb 

m<om&. m 5 (d) Cftii) (i, *S4ttrto>;|5fe 

[0 1 2 3] Hi 4 (A) 1*0 5 (C) K^LfcSSAft 

dtt^L^TEM^K-efeo. as«trt «^»»te 
[01 2 4] r<75«ftiXPari±t'Lr^y 

Sj&s. (Effiftirw#*fcfcSo il4 (A) li {1 1 

[0125] — 014 (b) ^^-r^ic, ms^x 



(11) 
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[0 12 6] EP^>, Ull 4 (B) fc^-t-iBsvy 3 

[0 1 2 7] CLC^fC, il4 (A) £ (B) <D^M^ 10 
$»^'>!i^«|l4 (A) (c^LfcJBAi^ 
[0 1 2 8] *fflKAfi. El 5 (D) <OXM^^oX& 

mi 4 (a) ^^-r«ffi-ettfes«[rt<D^RS (±tu 

[0129] L^Lftds??. ttiKTcsi^yy^ y 
Si-Ni tt-&(i«Jtb-5 0 ^cotz^, ->y^y£o^ofc^ 

[0 13 0] £>!ra. «V^fiffi"eK>fRT =— /H:iot8 
iBr> y ^ ^t^^PI&^f^t^r £ KMso P>*LT^5 

<ft±'*Z>tzitoZ>'!) ^ ibt-^^— Xlcfir so 

[0131] -£tz, mm^A->v ^«w^tL 

5B8J-^1-S*W^y = viS^ s ^»^t»ftU, Si 
-Si 3B^^^*#<*^-LTV^i:#^.bttSo - 

<D9t&ft^t>®z>mm.#v v-y =i>jR<osBs«artfc^pfi 

[0 1 3 2] *ttJKAfifi*fbiaSS:e^S2afi 
(f-^tfjfcte 700— 110CTC) T'JilDjRftLSSrfir^r fCft 

[0 1 3 3] efi->y =^KtT«fiKt*5«Yb3S*M 

(Ull 4 (A) ) T-tiu iBfi^y =*>Kas#ip£ix5H# 

[0 1 3 4] :^l:o^t, HI l 5 Srffli^-CUiWi- 
5o 115 (A) &&&fcX.U&<Dm&is}) ^^mizfr 
^SiilSr^LTV^. *i\ i&ffi (ti ) x-m&it 

ztiti&&isi) ^>m&&mmm (a) &&xm?&*-c 
ft-^na. so 
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[0135] w^r-nii 5 (b) i^i-oiij&aijwfa] 

(a) (Cfe^W^JBfi^y =>KT?*>0, 3 0IM53SX 

3 i liiBa^y =v»-c*>5o ^ffsv-y ^ 

>i3 1 ^^S«3 0 bVftmS 2(C*5(+-5**ttli 
[0 13 6] gp*>. !R«3S«*<o^ < tor3lo3Sbix 

fc^>y^vi3 i fi^^s«3 o± 

^0>4c(fe3 3 mi:4i:tL^ 9 i:#xbtt^ 0 
[0 13 7] r 5 Lti#bhfcfeiiv/y ayR^Bi 4 
(A) (c^Lfc«*«ffii:<CS^-Cfc-5o 

us (a) tc^-r^ic^ (tz > xmm7cm<D 
y*y* y >^xs^js$n. -^o&m. ftiv^y^vi 

[0 13 8] r rr*fiK<Cwi:tttttt5ciRwyy^ y > 
^XSdSfT^ixStl^NfJ-fefiixy =">R^S«f-@ 

y y^iififtfivy ayiti^is (T 

[0139] rHtyy^yy^+ifii^Tt 
stftafflPfl (b) ^STSia^-cift-^snSo ::t- 

3Bfi^lS«5»<0?&aifflP B 1 (a) £#|#3,£fi, 

^3 0tr = -;u8Ogfi'>y 3V^3 4 <t<D^M3 5 

1 5 (C) ) 

[0 14 0] z<Dm\z.&m&&1m^k*&&m3 OlZft 
v-y 3^Ko»S)®:l»(c:*3V^rfeSv'y =^ffll(ci6*3&s 

[oi4i] ft*3, mi 5 (a) -ef±»fi{bxs««c^ 
TLfce>*w^*?affS:±ff-cys/^ y >^+@^x^ 

[0142] r 5 ur»e>tLfc**w<i03Bfi^y 
(iii4 (b) ) (4, mz&&ik&?r'?tiitirt<Dis&i' 

y^yi (gli4 (A) ) ic^-<Tfe^tc^ B B B ^(D^ 

[0 14 3] CO^H&fteoSltta-T-^tr^iA^W (El 
ectron Spin Resonance : ESR) J; o T fc° 
CQHirfcoTSttSo mtt"C-f4*»^Wftfi^y 

ev^Sfi / >^< t h 5X10 17 spins/cm 3 UT (# 
£L<I4 3X10 17 spins/cm 3 J^T) -V&Z^k&nWL 

[0 14 4] «±<7>«*fefi«igS:W-r^**W<75iBa 
->yny^ *ffiIAIiiiWi'>^> (Cont 
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inuous Grain Silicon : CG S) tP£A;T^^5> 0 
[0 1 4 5] (*tlSatiHcBB-r-5*lft) 3fefC»MLfc« 

t\, HP^b. *JHIBM<0****Rf4®*ffi3a s ail& {1 1 
o) -eJHoO^^p):*, ^iicgotroi/^ 
ffiI^Ml9 6^T'fo6 0 lOftSitt, ffi^ffi^ 
«»J*te<z»K y ~>y 3yiflife0§Swi:t'ttft^ o 

[0146] r r t% &m&w<D¥m&mm$: i ^ s =p 

^I^LtTEM?! (l*«BHft) ^1 8 (A) id 

T^6 0 

[0 1 4 7] (HI 8 (A) X'ftm-f^Z te^tltztffcm 
T*ttWK:£ ££oT^5jKT&5 0 ^ telefax [h] 

[0148] ftn^r, y v y = i ^ s 

T«Wt*LtTEM?X fl*«IHfc) £118 (B) 20 

^mtf^tf 6{-/££1-s<^t&9. us (a) ic^ 

[0 14 9] «S£"r5lll6ftl4oeE«-C=3'^ 

fc, HI 1 9^(C^oV^TPoint l?r30^{^Lfc? 
JI2rl2 0 (A) (C, 2 0 O^fSlCfcfcLfc^X&l^ 30 

0 (B) C^fo ft*3, i20 (A) rt^^THfiT 

mi£frtzm%if>m2 0 (b) (c*i^s 0 Point 

1 ^tfSmT^lelJFr^ — V 1.7^m 
*) £12 0 (C) {C^~f 0 

[0 15 0] £ibfC N Point 1 t±< l^ftftTPoint 2 
t Point 3^m^Lfco Point 2 <D«lS*S*&0 2 1 

(A) 4 12 1 (B) » 12 1 (C) (C, Point 3 <Dffi. 
«»*SrHI2 2 (A) ,12 2 (B) , 12 2 (C) {£ 

[0151] w*L£><D«g5tt*a»^ 40 

£r ££5£fgLT^S 0 
[0152] (HJfifiSJ 2 ) 3ii£#J 1 T'li^Pattfctf Jxfc 
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[0153] xmmmxtL *-rsffi*«jft^^- 

[0 15 4] ;:<o«k, Sffifc^SffiT&oT&WlB 

[0155] (n»W3) niftm xn*m&mt it 

SSiB^fflo^WSr^Lfej&s, Six Gei-x (0<X 
<1, L< 1*0.05^X^0.95) tvT^tl^ilC^ 

3»T*>S. 

[0 15 6] Z<DffiMk&fa¥m»IK*m^1tm&* N 
SlTFT*5j:t^PS!TFTSrfPKLfc8g«CU#l^ffl[«JE 

[0157] [3BS09 4 ] ias« 1 T-filiSitf>feiiMfc;5: 

So 

[0 15 8] y >7C*S:ffl^S»'&, ffit*at*s«« 
£WK0««tcy y^rttt, 400— 1050°C (#£L<f* 

600-750 °C) <0?fiftT\ lmin -20hr (HlMfft (-13:30 
min— 3hr) ©ADjfft^aSrfi t X.tf Sv^ e ^^^OHft^StC 

SCOT*, ®ttS + ^ftfcjK5c*Ofl|ffi»i 5 xio 17 atoms/cm 
3 «Tt££T-ffi*S*L5o 

[0159] iHty^^yy^ii^tfc^, y 
s 0 usseyi (oxgt^^finsswi ti^twa 

[0 16 0] ^-f M6i»lRi:*S«ft»^fc:KSr^ 

So 

[0161] CI06W5) *3IJ£«Tf±l8JBWI 1 t-^L 
£*CQ0iJ£:7F-r o 17 (C^:-rcOli:T^^^^^ h y ? *m 

[0 16 2] CMO S@BSttNf t*^ST F T t 
^^uS!TFTi:4r««W(cj|sa^'&^-ti:Tf^fi!i-So C 
MO SlHiaSS:**"*-Sffl* tr>T F T<0»fi8*3 it/f^«* 



(13) 
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[0 16 3] IiTFTIiK7>f^-lHl^^ 
«-r-5TFT{dSC>(CX*SrJ!nix.Sifi:**5fes o |g|7K 
*3^T 7 0 1 f4^k3SiRKT-fe 19 , CMOS@^/<7 

[0164] mitmmm i o i _hicf*^ »g 702^ 

»dc*ix, f^yl7 0 2 ^K^yll7 0 3i:« 
[0165] J!fe(C. 7 0 4 tt*«tt»Jffi«"C*SJiraitft 

ant-c ^nifew-cji^y-f 5 K^ffl^r^s, w 

T% StLfc^ifi^^^olji^mil 7 0 5 r t 

[0 16 6] MIMMI7 0 5fj:7^^^Atfc(ir^ 

[0167] M^H^i 7 0 5 <D±[Z.am^\m 7 0 

[0168] — * % ttfo&mm&* SiattSffi 7 0 7 ± 

I^^M7 0 8, EM7 0 9eMLtM^il 
60 wix^fct^K^jetT^^y^"^^^^^— 30 

[0 16 9] L"Cx vz-yi/ttWj^tT 
ofc«, »ei7 1 0^ALti7l^f^M^ 
S*tS«*^^-*/^J6S^-t-So *WIiJi7 1 0fiSI©» 
ft^e— K (ECB^ — K * y^h^^h^e— K» tcJ: 

[0 1 70] l3 7(c^Lfc«^K**a»fi^*^ 

MLt^to eisic^t, 8oim»jirai 
h y ^*lnis8* 8O3fiy-^K7^^-0B, so 

So 

[0 17 1] d *sy#E\&8 0 5(ij£»W«C*iTFT-e 

irEsij-r^fc^, -tn^<z>{t*fi!:SiEiK (^y, d 

[0 17 2] £fc, c 3 LTJ^rit^ixfc»*^^*/H-li 
^MT-.lrLtFPC (Flexible Print Circuit) so 
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[0173] mmm e ] *nj6«-e(i 1 l 

[01 74] m9\z7sk-tmi®$im&'<*;i'(DWi^. 7=7 
FTffl^jit^iaasp^iiai^^^y^"^^^ 9 0 ias 

[0175] -ecofc^, ^USSW-CfiT FT^IC K 

jCv^aSrfi^i-i^WajSftSrTFT^Jitc 

[0 17 6] £fc, 9 0 3fili*«Si:*SaWffl«« 
^§119 0 3 t LTf* I TO^f 

[0 17 7] ^^J^Hl^iti-^^TM^TFTO 

^cai Lfc±ffiias:ia2 3 (a) fc^-r 0 11123 

(A) (ciov^r, 5 1 fiffittJi* 5 2f*y— 5 3 
^\ 5 6(i Kl^>f ^SffiS 4 i:lJ*«ffi5 7 tSrftJR-r 
[0 17 8] *Hlfiflf»JO«F«tt, ll*TFTOJb*tC*3 

[0 17 9] i23 (A) ^rA-A' X'7jk£tlZ> 

«»r*W»fL^fc:^^n5W®«igS:lil2 3 (B) (c 
^-To ft*3. HI2 3 (A) <t[U2 3 (B) \Z.te&m<D& 

f^^tv^o se>i-. 123 (b) 

£IIRte:»*Lrt:TEM^X£|II2 4 l^-r o 
[0 18 0] cotifc, hH5 3 tfi*S«*iEK 

**5, ^IWj:KWyii5 5i:lTf 

So 

[0 1 8 1 ] *3Mft#J<Z5»g\ KKVffli5 5*M 
[0 18 2] r£7)B^, -/7*y?^*?5 5(DMf&m^. 

[0183] mmm7) *n&w&. bmmt u 
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w hTFTicaffitfc^M-cfeSo a*»ft«*fi 
-cf^SBLfcTFT^iii^a^fc-s^-e. tea 

[0184] HI 1 0 Mio^r, 1 1 |JNft*^iT F 
1 3h«i?fTFTOy^ h««"Cfc5 0 ^ 

i i - 1 3fiy ^^fctist^^r^DL/cNM^y *>y = 
y v-y = 

[0 18 5] CMOS(HlB-e*iN^ir*^aiTF 

Tfcpgwy ->y h Wc^T/uy^ 

CMO S(ElKSr«*UTfcfiV^ 

[0186] zc5«(cy>r bmmt Lxmmm&m^^z 
^^Jffltrtyf-^ K«is yi^ KUHfit* 

[0187] fete, y-f hmffi ll-13Sr» 

fiScLfc^tc-y-^ K**— /H 4-1 6&M&L-rZ> 0 -tL 

ISU MMI^ffoTM'y!it^ Kl 7-1 9£7£ 
J^i"5 0 tem^V-y-'t Kl 7~l 9liV-VK^y 

[0 18 8] r<Z>«tc:-y->r K[>t-^fflV^TSBl 
[0189] 8 ] *H«MT-f*#fiKJ£*JR<D 

^o^rm i 6 Srfflv^-ctt^i-So £i\ S^4 1 1 
[oi 90] sac #fisrssi (t*/i^7 r * > y = 

VDStm\ fiRK^i: UTfi^i^7^ (Si2He ) 
k^Z> 0 

[0 19 1] ^CtC, ^ B fiil4 2<Dm&fcX.m&?f 

Oo ^mmmxn^mmmm(D^m^m^x\ 

[0 1 9 2] f&fg^jf * k L"C(i^ yyi^-V (GeH4 ) 
^TK^Xfi^y 0{£(C^L/it><7) 
5 0 tit, 100-300 < C<D/£Jil?&ffir% 20-50mW/cm 2 
T'^llt l-50nm <ft*»l-li 10 -20nm) <nmm<D 
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[0 19 3] £fc, y/U-7^^A^4 3 <DjfiK;frSrli« 
fflRCVDffir-frSwtfc^rfiErfcS. y/^>fi*« 

(ciMBu^i-v^^r-fcs^-c, 450 Tcsft^fiia-cs* 

[0194] C5 Lti 1 6 (A) <OttH8AS»bix^o 
450-650 *C (»* L< (i 500—550 *C) 0>*DS* 
&3l£fT</\ *SKS«IR4 2Srtti<b*-frS 0 600^ 
Sr-LRRi: Lit wixSra^* e*»«**3& s *t*D b 

10 ttdsaixS^^-CfeSo (H!l 6 (B) ) 

[0 19 5] fc*3, Z.<D^^{\LXM.\^y T —^^T — 

[0 19 6] Lr#fcftfc&fitt=3£3iBt (tt* i^y 

= vBi£fcti:# y i/ y =i vjr) 4 4 soo'CSft wfia 

So 

[0 19 7] »fitt3^aiiK4 4±l:«fft5^ 

20 -^=^AKft-«tSHa*«« (H2SO4 :H 2 02 = 1 : 1 ) X 
[&3SLfc«, J»fi->y =1 VJ^4 4(C#LT'>/i< k hffi 
&<nf£&fc<D&k<nm&£ 9 *b^WUg (ftStWlcw: 800 

AaaxSSrK^tt»H*TtT5o (1116 (C) ) 

[0 19 8] <c*3, *H3i£«il(Z5«jc^y =>y«lk^ 
i\> ^yv-^^^-Aiiiyy =*>-tmm<D¥mfcx&>i9 . s 

t^Kfittj&sAi^rv'y ^yo»#fl:llf^^ 
[0 19 9] <DS»toSXS^J: or iB^iBfittSrWi- 
4 5±Jcf±fR50 ! SXSJ-«tor*!i»<t:JR4 6*sjg^$H 

[0200] ?/^~vj*m%m^tz&i£mMm 

Jft*Q ! axaSrJI*x.feiefitt^*K4 5^tc{ifetfctcJ:o 
40 r 1X10 14 - 5X10 19 atoms/cm 3 1 x 10 15 

— 1X10 16 atoms/cm 3 ) <D9kBtX~ ¥ =^ V A*SfiFffi-j- 

[0201] *<Dtztb. *ni&mxmt>tiitm&&mm 

e«Sftfci&&£0<*^ Six Gei-x (0<X<1 ) r* 
[0 2 0 2] ^cd^f, *H16«^f^3HXS-Ctt»*tta 
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vzmxmmtzftx tBHt -> y = ^<z>ii«ricftas3S£ l 

ftv\, 

[0 2 0 3] *HiIAlcJ:ntf, S&ffcO&i&ei: Lt- 

<o«^*«r«fi3ftsfir e>ft vvz>-e*>£ 0 
[0 2 0 4] £fc. $ btcm i 6 (c> izTjkistzm&m 

j*x.fett«8, ep^^ii6 (b) (c:^Lfc#iffi<z>iisa^y 

^Pfeftif) ^^/uT*V>5o HI 6 (C) tf>I 

^Pfe£^£ftv\, 
[0 2 0 5] *taiHAtt, <^ (^o^T(5i£^5$i^J 

ioti^a-yy =vjs^^»B(-J:^ £ - ^A 

[0 2 0 6] ^_h<7>$£fc, *IIMOIi^fflt5^ 
tX\ jefittS*R(7>«SBft^3&sB6jh$nSfc«>featt 

[0207] ftjb\ s*<b?aSK±<^?affittt, 

KJi 800~1050 < C( U< f* 850-900 *C) cd?U^T* 

[0 2 0 8] S£oT, :7V £tl^S^ 

<Z)W*M4£%lfcLT 1050 *CdS#* LV\ fcfc 
U ^u^=£A<7>1»;Sj&s 930-940 ttfcS CO T\ J: 

[0 2 0 9] IRftJfSatHftttK^ttSfflfttT-fcS 

«{kttsstH«ti:-rs»-'&. K7>f«* (02 ) * 

*yhSei!l (O2+H2) &WftL+ 

% (O2+HCI m <D\,^-ftifrb -fixity \ 

[0210] ^*?>'*^tfnffl^x-mmm£:ft 

GeCl4 WJfK^^nSo t(Dtitb^ 4^?-m^<7V>ft^ 
[0 2 1 l ] ft*5, *Hafi«ttteoifo||jB6«i: 4>»^ 
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[0 2 12] C3lte#j9) *H|gW<OTFTI±|!KW(- 
5fctf>. ^& B V>y V^cMOS FETKEC&M- 

[0213] (1) TFTCD*-< y^V^ttffi (^"V/ 

10 iTFTtt (C160— lOOmV/decade (ft^#)l-f;£60- 85mV 
/decade ) 

(2) TFT<0»f^**«)iBSi: ft 5 

( /i fe ) tf* , N ^ -V TFT T*200 —650cm 2 /Vs 

(ft*WKti:250 -300cm 2 /Vs ) , Pft*/HTFT 
"CM 00 -300cm 2 /Vs (ftSEWUIilSO -200cm 2 /Vs ) <h 

(3) TFT<75^»«IE^«a^4SL#t^fit«BE (V 
th) Nft^HTFTt'-0.5-1.5 V, P^-f* 
/HTFTTM.5-0.5 V£/h£l\ 

20 [0 2 14] £1±<D&\Z^ ^mWXmbtl&T F mm 

t^5o ^(Dfzlb, ^ixtT'MOSFETT«^ilT 
^fcLSI <C^««{kIUK«rTFTT*«dc-r5CLi:^ 

[0 2 15] Sbt-fi, *K£^STFTOfiJjK££; 
[0216] mi 1 (^i-*zBfrlHlK«, &m¥&W<OT 

FT^ffl0^7iH^7C^itcO^^g^[p]SSO-^J^^UTV^ 
30 § 0 ill (A) liTW^T FTl, ±WlZ<<( v*ir 
V-y-^rSSLfc^TclHlSgT^^o Hill (B) 

fi±Jf RtTFJit-T F Tjf Lfc = #C7GlElK"e*> 

[02171011 (A) ^*5l*t\ 2 1 fi5fe«XUUi 

(i±as«a (aiui**iBt) 2 2^i^(t^n, ^^S3tL 

[0218] ft Jo, TFT WflMKff Sf*2ll6#J 1 T«C 

±ffiJ«>TFTJiS:»d£-rS»^ TJl^TFT(Z)»fftit 

[0 2 19] ^J^Lf^, Ti^iIi<7)TFTT*M 

\i\ *tz, T«OTFTSriHfRtt^Biv^«-»-e»ritLr 
*5#, ±«^*««W^TFTSr^fiKi-S«ft«igt L 

[0220] ±mttez>4*— v?-fe>i7-ttS3t» 

so «Wc£:LTfcfcl\, 
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[0 2 2 1 ] ^IC, il 1 (B) ICiS^T, TJHiv-y 
=i h^it£/E^fcTFT/i-C£>9, lilivy^ 

T'hZo **5. ill (B) t>TFT^£<Dl&^te«&& 
[0 2 2 2] ^O^tPfitlCiol^T^ i|(OTFT^ 

x-ftM-t s r t &&mxh 5 0 

[0 2 2 3] ^fc, Hi 1 (A) , (B) (Dk'hbh. 10 
4£J£/&L, ttl^CMP (ft$««flf«) *-C«FSL 

[0 2 2 4] £l_h<7)$ltC, *iM(^)TFT$:fflV^£ 

*"Cffl^T^5„ 20 
[0 2 2 5] £fc, ffif^TFT^I/^LCDK 

^^^HIB^SgfltllSSfflroKJ^iKlHlK (mm ic:v>f 
^ a ^^^y . . I C) ft 5 ri: 

<75 I C^-y^L S I ^s>^SrTFTT*fP8i-rSw £ 2 s 

[0226] mmm 1 0 ] ^mmmnm^m^mm^ 
*) *^sa«offli<o«**^3SK^f^§j-rs^t t^r 30 

[0 2 2 7] 4*5, *«#^SKfcf*m««#*#^W 

T*/B^T^S 0 

[0228] mmm 1 1 ] #2M6wm. *&w*m 

-Mil 2(C7F-r o <cib\ «^«»i:(i^»flc[HlB*5 

[0229] ^m^m^mmLo ^m^mmti.xn^ 

St*«SS. PHS (/<-yfyWNyf^7^yi/^ 
[ 0 2 3 0 ] m 1 2 (A) 0 . 2 0 

o i , =n*mjim 2002. 2003. ^ 

M2 0 04, fttt^yf 2 00 5, 7>Tt200 
6-C«fiR£*tS 0 *i»i^M2 0 0 2, ^ 50 
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£H^^5 2 0 0 3, 2 0 0 4 3? f 5 w £ *s 

T-#So 

[0 2 3 1 ] 112 (B) \%\^y"iri3^ "yX'h^O. 

2 10 1, «/t81 2 10 2, W7*A;fcffl 2103, ft 
fts*-< -y^2 1 04, ^5/7^ — 2 1 05, £«« 2 1 

0 6"C«**tLS 0 *R«W*i*^KH2 10 2, «7* 
A^gfl 2 10 3, 2106 afKSffl-ra ^ t &X 

#S 0 

[0 2 3 2] 112 (C) f±^<-f /i^^tf^ — * 
— tVl^^t:"^ — T*£>"9, *#2 2 0 1, #^7&5 
2 2 0 2, SM2 2 0 3, W^^'7^2 2 0 4, ^ 
/T8l2 2 0 5T'MSn5. **|g^tt*>«7«2 2 
0 2, $*S2 2 0 3, *^3Sfi2 2 0 5*(Cigffl-C# 
6 0 

[0 2 3 3] [Hi 2 (D) (i^y Kv^/y hr^^7°u 
##2 3 0 1, *^3SH2 3 0 2, Kffl 
2 3 0 3t*^ix5o *5£Wfi*^36B2 3 0 2(cH 

[0234] ii2 (e) nyra/o^i^^-ffe 
19 , 2401, ytm 2402, ^^y£B 2403, 

(HSfctr — I**?}) 3/^ 2 4 0 4, ^71/^^-240 
5, 2 4 0 6, X^y-y2 4 0 7T*M^6o 

93i*«^36B 2 4 0 3 icmm-fZ> r t as-e# So 

[0 2 3 5] §1 2 (F) H7py h^^Pi/x^^- 
T*fo 9 , 2 5 0 1 , 3tM 2 5 0 2, S**3£B 250 
3, ^2 50 4, 7^-y2 5 0 5t'M^il 
So *38^fi*^36B 2 5 0 3 tzmm-fZ r £ j&S"C£ 
S 0 

[0 2 3 6 ] WlOiC, *K^W©iaffljfiHttffi«>T 

&s 0 m^^B-^^^iiiss^^ir-rs^ 
p B n t^^f^r icfiffl-c* So 

[0 2 3 7] 

-tZ>~t X-mt&&±iZftSL L/cMO S F E T fcecgfc-<h 
S, ^^fi^I L 9 LfcT F T^iif 

s::<!:;^-e#So 

[0 2 3 8] yi(D«TFT^^tM^S^ 
I*, SatrCK^tetefcWU SS^tt. itmi^co 

mx#i?;\zmtitcm&btez> 0 

[i4] 3Bfi3K#OJgllBS:*-riao 
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[B8] Tfr^7^ b V $ *««<Z>*MR£:^-*- 

Do 

[i9] Tfrj?-? h D 7 *mfo(Dm^$:^-t 

[no] Tfr^y-^h v * xmm&Km&TFi'r 

[mil] ^m^^—m^m-rmo 

1 3 ] SIMS 8H£3te*£r^-|2o 

[Hi i 4] iBfti/y ^yI«t^^tTEM? 
m 0 



[111 5 ] ^RS<o&**3 i^atJcBli-S^e^uSrtt 

[Bi6] ^wteKm^flsRxs&^-ria. 

[Ill 7] ^M(0^ B B s t^^tTEM¥I 0 

[ED 1 8 ] *»#»Rw«a®8lS:^tT EM?S, 

[ID 1 9 ] ^M^^M^^tT EM?1 0 

[(H2 0] *Wfr»«03Bfi3K#<D«^4r^'t-TEM 

l@2i] **#f I©8fi8ff©«^ Ir^tT EM 
10 ^¥^ 0 

[132 2] (Dg B |»(r;if Ir^tT EM 

[in 2 3 ] ®siT f T<n±mRTfmmffi&%7F'tm 0 

[124] liiT F TOWM^/TtT 
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<Point1> 




(A) 50 nm (B) 5nm (C) 



[12 2 ] 

<Point3> 




(A) 50 nm (B) 5 nm (C) 
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